Introduction
It is the number of neurons in a nervous system that ultimately determines its complexity. Figure  1A ). In 15 day mouse embryos, this antiserum stains a large number of cells, many of which appear to span the entire width of the developing OE ( Figure  1C ). This is consistent with the findings of Smart (1971) , who has shown that the nuclei (b) or the luminal sustentacular cell layer fs). N-CAM is present on the entire surface of olfactory receptor neurons: the apical dendrites (arrow) and the bundles of axons (asterisk) of the receptor neurons are both brightly stained. In El5 OE in situ, anti-keratins antiserum stains about half of the cells (C; see Table 1 also), many of which extend from the basal to the apical surface. This staining pattern is consistent with the observation that, in the OE at this age, the nuclei of proliferating cells are present throughout the basal-apical extent of the epithelium and only later become restricted to the basal layer (see Smart, 1971 Figure  1D ). In addition, a large proportion of total cells in the OE are proliferating at this age (Smart, 1971; Cuschieri and Bannister, 1975) BronnerFraser, 1985) . Cultures were then incubated for 30 min at 37"C, rinsed twice in HBSS, and fixed immediately in 3.7% formaldehyde. (A) shows a culture grown in normal calcium medium for 16 hr. In this micrograph the epithelial sheet fe), which is fluorescent, is out of the plane of focus, which was chosen to show the bundles of round cells lying on top of the epithelial sheet. Processes extending between these bundles of cells (arrow) suggest that they contain at least some neurons. At 16 hr in LCM (81, Cultures were pulsed with f3H]thymidine (5 pCi/ml, 80 Ci/mmol) for 2 hr at 10 hr after plating. Some cultures were fixed immediately, and the rest were re-fed with medium containing an excess of cold thymidine.
At 6 hr intervals, duplicate cultures were fixed, stained with monoclonal anti-N-CAM, and processed for autoradiography as described in Experimental Procedures. Other clusters of silver grains, also over the nuclei of N-CAMmigrating cells, can be seen as well. Bar, 50 urn. Figure  3A with Figure  5 ). Figure  6 ), reinforcing the notion that the proposed lineage program is correct. Second, selective cell death does not seem to be a problem.
In Figure  3A , Tyler and Pratt (1980) . The turbinate regions were dissected out of the nasal cavity and incubated in icecold trypsin-pancreatin (Difco) solution (3%:1% in CMF-PBS) for 40 min. They were then transferred first to cold CMF-PBS containing 0.3% glucose, soybean trypsin inhibitor (250 &ml), and crystalline bovine serum albumin (BSA, 0.5 mglml; ICN), and then cold CMF-PBS plus only BSA. OE was purified away from stroma by trituration using a hand-held, flame-polished Pasteur pipette while visualizing the process under dark-field illumination with a transilluminatingdissecting microscope. Pieces of purified OE were handpicked and transferred through 2 changes of complete LCM (see below) before being plated onto glass coverslips in the wells of a 24. well culture dish. Preparation of Substrata Glass coverslips were cleaned by boiling in 1% HCI for 1 hr, rinsed twice in boiling distilled water, once in 100% ethanol, and dried. Cleaned coverslips were coated with a 1 mg/ml solution of poly-Dlysine hydrobromide (average MW ~100,000) overnight, washed in deionized distilled water, and sterilized by UV irradiation. Sterile, poly-o-lysine-coated coverslips were incubated overnight in a solution of 50 wg/ml laminin and 25 &ml fibronectin in CMF-PBS. After 5 washes in sterile CMF-PBS, coverslips were placed in the wells of a 24-well culture dish and covered with complete medium (see below).
Pieces of purified OE were plated onto the coverslips. Culture Media Calcium-free Dulbecco's modified Eagle's medium (DME; high glucose formulation) was made from concentrated salt and vitamin mixtures obtained from GIBCO and supplemented to DME standard glucose, NaHCOj, MgSOe, and Fe(NOI),-9HI0 concentrations using tissue culture grade reagents. To make LCM, 2 parts calcium-free DME were mixed with 1 part Ham's F12. The resulting mixture was 0.1 mM in calcium. Complete LCM consisted of the above mixture supplemented with crystalline BSA (500 pglml); insulin (10 rig/ml); transferrin (10 &ml); progesterone (20 nM): putrescine (100 PM); selenium (300 nM); and EGF (50 @ml) (Bottenstein and Sato, 1979; Grove and Pratt, 1984 et al., 1988) and visualized by rabbit anti-sheep biotin (1:2CO) followed by avidin-alkaline phosphatase (as specified in Vectastain ABC-AP kit). Negative controls for this staining were performed using exactly the same methods, except that a 25 &ml solution of sheep IgG (Sigma) was used in place of the primary antibody. Tissue Sections For staining with antiserum to keratins, embryos were fixed by immersion and postnatal mice by perfusion with 4% paraformaldehyde. Embryos or dissected postnatal turbinates were embedded in gelatin (Lallier and Bronner-Fraser, 1988 ) and cryostat-sectioned at 14 pm. Sections were permeabilized with Triton X-100 (0.2%) prior to staining and were visualized with the secondary antibodies listed above. To avoid cross-reactivity of secondary antisera with endogenous mouse immunoglobulin during staining with monoclonal anti-N-CAM, AC1 IgG was purified from ascites fluid by protein A affinity chromatography (Bio-Rad MAPS II system) and coupled to long-chain biotin (Pierce LC-NHS-biotin) according to the supplier's instructions.
Biotinylated anti-N-CAM was visualized with Texas red avidin (1 :lOOO). For anti-N-CAM staining, embryos and dissected postnatal turbinates were fixed by freezing in isopentane chilled on dry ice, then rehydrated by freeze-substitution, embedded in gelatin, and sectioned as above.
Analysis of Dissociated Cells Cultures were rinsed in CMF-PBS, then incubated for 15 min in 1 ml of CMF-PBS containing 1 mg/ml trypsin (Sigma type III-S) and 1 mM EDTA. Enzymatic digestion was stopped by the addition of 250 pg of soybean trypsin inhibitor.
Cells were pelleted for 10 min at 100 x g, resuspended to a single-cell suspension by extensive trituration in cold CMF-PBS, and plated for 1 hr at 4OC on glass slides that had been treated with 3-aminopropyl-triethoxysilane (Berger, 1986) 
